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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method and device for 
detecting the polishing end point of 
a semiconductor wafer by which the 
polishing end can be accurately 
detected by regarding the removal of 
a barrier film on an insulating film 
as the polishing end point. 

SOLUTION: Detection light of a 
specified wavelength generated by a 
light source 1 1 1 is applied to an 
arbitrary position of a semiconductor 
wafer 1 by a specified system, and 
the distribution of progress of 
polishing on the surface of the wafer 
1 is measured by using at least one 
measuring system which gathers a 
light beam of reflected light 
regularly reflected in the position of 
irradiation to a photoreceptor 114. 
The polishing end point is properly 
changed according to the polishing 
distribution on the surface of the 
semiconductor wafer 1 for obtaining 
an optimum polishing result. For 
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an optimum polishing result. For 
example, a polishing end point in an 
arbitrary position on the wafer 
polishing surface is detected (by an 
end point device 151) for finishing 
polishing, or the polishing is 
finished in a polishing end point 
where the polishing is the latest. 
Also, the device transfers 
information on the wafer polishing 
distribution to a CMP device 900 
with the intention of reducing 
nonuniformity of polishing. 
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5 <b) W#C0^? 7 fciMWii:. ffl#r-^<0»(i: 
0^5 7 tfe ^TR«3aBWfc<0 7 -f X*^aMBs*Sii 
•C^S^^S. -I£MS£f-?4 14§rifc(=LT 
jS^4 1 6(ci 9*»6WrBW*iS<^»eSr1¥vv » 

mtnm^4 1 st LTBf«*«»7Lfcct*waB«i 
[ o o 3 6 ] mz. m%U4 1 6 tc j: swe^^te 

<r>Tfm)X2± (UT7^UXAai:-r&) 

T, 06^-t7D-^-v-h^#^L^* 5 fe|jiB/1-r 

S. ^-f. 05(a) (C5cf¥«DT-:?4 1 2O^-(t;<0 

«BT*4W-^41 2ojb#^^aj-rsmixT 

••/TCOimZfid . WilXr-vTntmizti^Xli. ¥ 
1§t-^4 1 2#±#-f «k »**«Jl*»feiEfcUE1'iC 
t*«BB"t*fc«>t:. Ilf-?4 1 41fiJE<?>m^fr 

&>mt& (7.T-/ 7-s ion. yifiL, %m%y 

o&vi£t?>0)xit%<. ?#>o&mmmmxt$ 
m^tmmbmmnoztizx'o, mr—? 

iMfet 9**v^*>5*»«:flBrt4 (Xf"/7S 1 0 

2) . sstc. mmmmisG&mixMitz^frzm 

g (Xr-y7-S 1 0 3 ) U B%B»k&ttiX:«^{=ff 
lXf-yTW«HSr^7-fS. Ciomi^-f-yrtcfcft 
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If. zcomz&Z'r—rfcktix&fiiTtsK. 
[0037] mzm2ZT-v7<?)m£}}^xii, ^ 

T S 2 0 4 Tfg£ t £^x » ? U ft*T**Uf , 
TS2 0 5T r M#r-^<ii^T-^®^*0r^ 

3. -eLT. Xr<yrS206T\ 77S2 0 5T' 

207) . 

[00 38] «#^-^«*fcWjei*tJHt 
fctfi«Sr-*4 1 4 £itlW*«aU:* TO?-* 

o±#* f /h $ mtectt . « * t- * <oswwi o jfi«rc 

W)Qfc®<rmmt-fhZt1fiX'%h. m£Wr-9 

x\ attfrSflstWE Ltzmmt-thzt tn* , gw 

1 1 lOje^dSWWtCiOJBWWCiS 
[0039] (S2<^ifS) H7tt*«Wfcfe»t6 

mx-hh. m i izm-m 2 <o%mmx'\± . aicit 
^to«si^^l, Hifc*t*i*>»e3R (n 

BAtH-glCT«a«S*l4* 2 *>«I£i6*«fttnS *IT 
OS. 

[004 0]»2*>»SW± % »10M«jRTfcS«aE 

TI^S8«ftJt«B«t6«Blal61 2 2 fc. 36W1 2 1 
*6SB»S*ifc*HBei 2 2*">xAi_tcjEE»U: 
K&ttt 1 2 30jB*Lhfc:& 1 2 3 *»I£LT* 

<OR3t5fcfi£«l5g-f SSftSJH 1 1 2 4 fc . WMIt 1 2 3 
#£%ST 1 2 4 OgftEKmft L . 1 2 4 lz 

(«S*lRM***K»**fl»l 2 6 fc LXtH1}i'i> 
&m=f-T>7\ 2 5TflMc3*U fORWUBtl 

2 6 UKjjj^taatEX 15 2 fer . 



[ o o 4 1 ] m i «o*jg*fc»2 <*>»es*>«** k*. 
I <r>imm&#J1&x-(r)fo£M<r)mw<o%ik<r>mi. > £ 
tt>z.htz#>x\ mmxwttt&Mt. n-mmm 
izmrth tzMztymmz u- fzw&zt fr^fcm- 

$>*). *fflu~ P*. $7-&fc'£ffl^T3fr¥^KH*I 
fcfcu. ifc. mo«^fc£2<0«l^T!!i»ffiR 

tPHB»tr*-*a*tt. m-nmttiub-t&tiibX' 
m-fflzt&m&ii. mmzhzkizxvttxn 
tmtfMtfmttimtzm t ± 3 c-r 6fc»T* 
s. 

[0042] *5*«iajilg 1 5 2 fi, HI8tc^-r <fc 3 iz 
1 2fcTOT-*4 2 205-tfl-WttCT/k 
rf'jXAa lei &ffi®fc£ftaj£firv\ PMIcTOt- 
?4 1 2b^r~9 4 2 20H£gtBLT , H^r- 

^4 0 2t uTiasLai*-r*£»wa»4oit. n 

#r-* 4 0 2 S-A^ U. WRjSWT^SWffi* $r*J±S L 

xrnnm f—9 4 o 4 1 txszm im^-t zmom 

ffi&*y?,£&ajLm6&ffi(i^4 o 5 1 ix&xtz 
m.&4 0€>x-®f8.ztiz>. ¥£>T-?zmn$,&4 
1 3&Mum4 0 1 tzmixxiji-&c\tx\ urn. 

34 16, 4 2 6fc>«StS4 0 6IS, MH»fM»L<li 
[0043] H7fc*?*2<0«B»»fcfcVvt»fa»t 

$mixts<. ami 2 i*»fesatsiifcBfje«jW)tt 

TIER W $ hfzfxMJc 1 2 SoiXMb^imT \24<K 

^jwcxm^xxh i. 0 izt&tztbiz. 

Srny^-h-U-yXTTO^kL. **ob*-AS8a»* 
^■^3fe f- A $rfiff^^5v^ t'O VX ^TSoifcT 
SJlSm 2 4^3tSJ: , )'h$V^Si:-ri.. 5K»® 

ujs 1 commrnx'^Ktzx 0 tHR«*v— rtffl^ 

rJ'J^-hUyXl^gT&a. 

[ 0 0 4 4 ] 1 2 1 co&mzw ixum 2 tc^-r^ 

SI 1 10R«*i:«***<»4r6**taBI?-f4. 
^JSH 2 0 1 tfm%>£. m 1 <7)«ISCTT^ Lfc J: 3 

6 o o n m&±mwetzbmmmi 90% 

Zmz-htf. 5 5 0 nm&mtzb 6 6%*}l(C^*Cli: 
Mm. Sl^i3^O«*$r6 50nmi:L, 
SS2«»e»tf)«** 5 0 0 nmit hWKMRt 

[0045] ddT1±, 2oOMtr&&^3fcS5rfflv^ 
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[oo4 6Ujfg^+^ r >xMi^H«, 
*?tmm o 3 tfh ^z.n-mmcofr'cmK&zM 

%Mtf%itt. mmcowatzczmmmizu^ft zx 
hh. *zx\ zzx'im-mx'^mzji&mw*^ 
&hr 2 o i zmmmt tx . ^^mizsmrn 2 0 

mxm ^Mz^tzwsx-nm LtzftgnnKz. 2 m 
ytoT-fz-wtz^&zoizmiEi. zffymjEzmm 
m&i£.m&. &WL&o±mwk2 0 1 x-m-^-? 

ZmjElZi'O-'ftZit&ZtX'. &Mlg|2 0 1T'<7)RI!t 

ix^>jrm2 0 2 twm2 0 3t-oei* 
[0047] mmzit, &mm2 0 1 -t-w^f-? 

4 1 2 ££li¥^T-:?4 2 2cOf*>4»A^22S6i: L 

t. ®.i;izhz>femzmtx&B,mo ito¥%t- 

ti&RH2 0 1 ^'I51C^* $a^«®*^J5f®^TO-r 



TSl^£*fcfcW4**K?<W*&T-*4 12$: 

74 1 2k 3 mT-?4 22ZM&-h. Z<m. il« 
ft, J*J&$EHF^t-*4 1 2t¥^T-^4 2 2£& 

micommmm.. %,2<nmm%&t Lxm-L 

*3tft«GETffli-^«Efif*«)tt«S:?fa. L*»U 2 

[ 0 0 4 8 ] 2»R»#*£M5&*-*lg. W% 

izm 1 wa^fc i TffR 2 <nfflMJk<r) U—fitif}^-9 

flfcorosfcasLT. ^/iwieiwaeimjafc. $2 
(omiMimt&iULxm?*. tm. ±imm& 

fifcit/m 1 *>»aja*fc*2*>»iHs;bgtei* tu 

•f!>. 



» 1 o«jeR^)«E«* 
-»iwgiSEas*«/»io«iaj*«- < 1 > 
t£2<7)Mjm^mjEfem 



(2 



) 

[0049] m9iz*t3my : 7 7it. m2(r>mmm 
mztni&wm%?7yx\ &Kmt&frt><7)me 
urn. t^hhsatftas^mmt^mty^y-c 
*>o. H9 (a) ii. mmwzuHwm-tA 1 2 
tWr-^4 2 2<m^$vr>--m : k%.-tryyx-fo 

0. 09 (b) li. £JglI2 01S:SJgL-O>Sfi*<?> 
¥%t-* 4 1 2 fcWf-? 4 2 2 £ -gctS i 9 IC 
WELfc. *EflM>¥£r-*4 1 2 fcHIEaW&T 
-?4 2 2fci3H-S«IBBEfl:O-0l*a'r^57-C* 
0, 139 (c ) li. gfg+Kfclt&MlE&WfejT-* 
4 1 2 i:*E«*> J F%5*-*4 2 2fcSlt**0«*T 

-?<?>&imzit<?>-mt:&t-7'yyx'fo h . 
[0050] ££?t>jiistiigHBfcH«fc. 
5t^i:S20S!l5t^-5-ii-e^{cffl«?<xf>:T;Wd-'J 

mm®4 16. 426 -cgurf us 1 mtm 
mtm®. j*i*>»©mc»lt, TOfutaMM 1 1 

li. t >xAiniec7)KW3feftS r ^LT i F%T-^4 1 



fc . ¥^<lSajSS4 2 1 tTWf-* 4 2 2 Srffffl L 

i o&mmt mmz% 1 omgjRtwLT . mftiu 

m 1 3lciO ! F^T-^4 1 2S:A^LT¥^W«# 
Sr^SL. ®^t-^4 14t UTffi*-r6. ®2«a 

j&M>mtzmnm4 2 3CA 2 

^A^J LTIi^T-^ 4 2 4 1 LTiii^-r?. . 
[005 11 ioLT»4>*Ut«Sr-5'4 14fcffi£ 
t-^4 2 4-en-5 f ittg|«a4 1 6. 42 6TT/U^ 
'J x^mr LX t . T^r-^Oiff^v^Waaj 
ttjftOffllifcfift&l'*. 09(a) i:E9 ( b ) (O^y 

(3) <7ywm%$tK#t>frh. 

( 1 ) mmiztimtoxzKmumiktz. 

(2) Rlt3tft* { ffiTLT^<. iOt**+4"«i¥ 
l^lT-^4 1 2^fc$t :! Fftl-r-^4 2 2«$W 
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( 3 ) ffVltAQK. » 1 «oaBSRC*5(t*¥^T-* 
4 1 2 tJU2tf)«®Rt:*i»t*¥^f f -^4 2 2<0ftfi 

coo 52 j ( i ) t,zmm®m&v>}tmfii±2 
m2 o 2*w< fcfcofcft dSMk-e. waHfcfftff^ 

fxABJi-CAy TK2 0 2*W<«rO . A'J7I2 0 
[ 0 0 5 3 ] CI .1 T'H9 ( b ) T12ifc£cDfl&l>Zotf> 

#»*fcJ: •) JWr6fcf>CiBi 0 . £g)PI2 0 1 T'<7)£ 

U TIB 2 0 24>ifetf>i*iaay«5:< Sr 0 . /<>J 7)12 0 
2 l$*f&7)Tlfif iilcfcv vc £ t RSMWW 

(3) fcowCtt. *ft**ltf)**fcfc»t*K»*«>* 
'J TIB 2 0 2 OiS«>iM^*«^ar < 0 TWBftfctfl* 

[0054] &«ffit2 0 1 £Bfc£ Lfc«JB-«±EI9 b A> 
t^T- * 4 1 2 <7)l5iF?-%}T- 9 4 2 2 <t 0 R«* 

H2 0 2TW«i**iO«*fc:fctt*RIM^^teJ: 

ft, ^'J7K2 0 2J4»<*->r**aaL*W>. Tl 
«»lil»J:«)«<44. W,1<0¥%)t-9 
4 1 2 iSS2cVF*&r-* 4 2 2<9l8IT'i|jW£a { oT^ 

* i nmjmz-miLtiX ? c^y 7iw**«oTJi 

tf-fettcZfcibX'h&. iot. S»&££1&ii7& 
fcftfctt, Bfgi&lSfcfflftTail W^T-^4 1 2t 
*20TaW-* 4 2 2 fcOftT*W»* l B» { -»'0* 

[0055] m8tm'>xm20)mmmi l zm$>&& 
mm^m 1 5 2co^ti«ws. 8 1 oweewfcH 

«C. m<r)M%.Mzmz>¥#)T-9 4 1 2fcJ:tf|fS 
2<^3SI^£fcl76¥%f-:M2 2£&ai7*>. H# 
gajgR4 0 lfcT v * 1 «>«e*4»&t»4>fl4¥*?- 



^4 1 2 iz&mm.® iex'$mz% i comfcz^miE 

tt«r*tT1IEtt0»lW*T-*fc*asU PUS 
-^tm2^¥^r-^^S:*i6TII^T-^4 0 2 
[0056] H#"f- ? 4 0 2 li . ^SSIKBi^jSiT'tf) 
4 XWtimh tzibWlzmttT- 9402co;<< X&# 

z-tmz^ftfo-t&mmh. *;t. h^^khj 

g&4 0 3 C J: 0 H«T-^ 4 0 2 (0 3 t>3»/£*>«fc* 
iU L, «0>«$?-*4O4£SMrf4. C?LT*K> 

tit&ffm*?—? 4 04<wmg.wm9 ( c > 

[0057] ffiaft£tt8*#4 0 6 (C i 0 , >Ttf)||# 

-T-?tf±$ KKitzmm-mztotz&imtist 
h . mm&mmftT-fifi-mz^tzm&x'hhL- 

kfrt>. HOI! § r- ? # 0 ifi»fc$r -> fcfcjj&fclJHlrt- 
t IX . f-^404 c0^TiIA>')I^ LTRffS 

iiimjJijSWjaBttiartofrcfc-ofcii^. ftiv^t 

ifctt. H^dS^T-^4 0 4m^l^<itil*ltc : 5: 
WW*. 

[0058] fttcH 1 0 tfflv^*»»4 0 61ZI&T 

x. mcr>m$T-?4 0 4im&nHBxaft£Kti>n 
urimm&xkiz* tz^zmmmj itit «e 
■thm&zmbixmwtz. **»4 0 6tt. rtvn 

VXJibmftV&lXr- yTlZti^X. HOii^cO^W 

m^mxz^&ztzwuii-tzfMz, mnmzn 
mtmtfmtoix^&fr&frt+x v?th (xtvt 
si 04) . zzx-mmLx^&ztzm&itit*. m 
%m/4x%t'i,z£hm.m%.m<'tz!biz, mom* 
<r>mmm%.\sifmmixffiK-rtx'm')m-t <xr 

•vTS 10 5). 

[00 59] <KfcT^^'JXAbOB2Xr ;'rtC^ 
0 , <%~>tzmz£mm-felztt:$ > && 

SWti (^.r-/rS206) . CwT'MOii^T- 

^4 o 4*«0jfiflrr*4*j««jgWifc^->fc36»if 3* 

5*»*«»L (Xf7rS206), «RB^¥f%H 

ffl(cA-5fc^rsfe»jS«ait-rs (xt-xt-s2o 

7) . iiT. «3fefl^o3E«jS:iSJRL*(I«SmS— 
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[0060] ( m 3 <nmmm ) w. s fo»itii . 

'JXA (OTTJWJXAc ) iMMfcWift-tZ&ttl 
*iiJaWi*l<0Sli«KBi:HtT»4. ft 
->T. d-ITIi, 14**»ai$<ll>iT*<0 

mm-mi. m 1 1 c^ttjft&disati 5 

[0 06 1] mr-?4 1 4ii. 7/U3*y XAa £H 

fft*«»»4 1 6tr>i>*vx&czm?zm&® 

4 1 7(cM?iJfc:A7j£fl. mnU4 1 7-C«RSf3tft* { 
SMtt^r<=5ro^Ct, oi0d^x-^4 14*<0j£ 

5. ^fca^rt^yXAa^SSfrt&StSSM 1 6t 

7^3" y xju c £3g*rr**ji»4 1 7 immzmm 
fc&oc: t fcfflKCBiR-c* fflR<0T;u^y xa 

[ 0 0 6 2 ] m 1 2 ( a ) (J, Bfe+CfeftS^r- 

?4 1 2*»HE£fc<o-wfc&-r^77-ea»K si 2 

( b ) Ji^+«cfc(t&ii#r-^4 1 4£7)B#^{t;(7) 
-WZ&t? y 7 6 . fS 1 ^SIMMT^ L/C 7/P 

Lfc»«tf5*«Rc!)R»*. Ti^g^-ttf^'y rm 

[0 0 6 3] Ml 20)±.cr>7'77frt>mm<Dmmzft-? 

x¥%T-?mwLmz&ri,znmt& < 1 > ~ u > 
( 1 ) mmmiziim®±$%ti*mikt3 t %!£t$>. 

(2 ) E»**tfftTl/0><. -lOB^ »w 

( 3 ) KI^»i±#liTO«fc3Ht*£']v& < I/O* 
<. 

(4) mmmfctz. 

[oo643 (i) £to»mmjmi&M±z 

tot. ->xAit ,-Ky y ^ 2&mtktstx'<7)mz!kt 

itx-hh. (2) tjJtsRitjawsTii. waawfci 

yA'y 7J82 0 2*W<***)fcff SSHfrC. &JRJ82 
0 1 WRIt^J: 0 A'y TK2 0 20>TJi«RSt**W : » 
^*t^^yT«2 0 2ORIMW)*iWK<. SfS 

am tff v ^ 1 ablltv n* y tko < 

»i. T«$^RW$^T*O$3li£t?A-y71BS2 0 
2<OR«*fcA«it2 0 l<06t»**Jt«LT. £SJ& 
2 0 1 <rrHtf-f 1 k**vvft>4>T**. 
[0065] ( 3 ) fcfcttSRW3t»0^fc$#*§ < 



^<0tt, ^xA5J|9SCfe^TAyrK2 0 2*%fc* 
Tl<0tft»il2 0 3WA»4W^*«§K*o 
T # fcsfc*T. a' y 7K 2 0 2 (c J £ < & & 
tzubThZ. (4) C*Ht&RW)KMtf>$JSU. "7xA 
BfgffitctJV^TA'y 7^2 0 236»Hfe*S*LTJI<OR«* 

[0 066] &{;:, 01 3Zm^XffiM.34 1 7THfif 

$ rtv i y x a c nmmz-o v ik mt h.nn 

yXAcUffO^lX-fvXCfcv^T, ft/|^S:«J{B 
•T. «#T-:?<Dg/HIf-x-y7 (Xf -yXS106) 

Hi(Xf7rsi07) Z'tio . idTBr«igaa« 
LT*Ht*«tnaJ5fL«ri-»«^li. ISC. feMUiOfil 
±*>S*>*^x-y7$nS (Xfr7S108) . 

f 0 tih-e*fx»f 7/u y xa c iz i & tern z s 

a«Ht"C-*<ttfS2Xr-y7 , <«!!a A 4ttf. 
[0067] R»3Eft*n8WJSff tff ivh$ < 

55r&*i. A'y 7^20 2im<ts:^z^x^<rmjf 
WftMztchz t ZmmtltiibX'. -GXtamLir 

«i»jt«fc ABf^asaa lt &&&&& 

b LX^Zb^tkth-th^libX'h^. ZZX\ fi/htt 

'JXAcKJ: 0BfB»jiSS:i»»a5L4v^ 3fcf*fc» 
7/^yXAcg#2:ff±-tS. 
[0 068] «tc^2Xr-yXOj!!ia(C3iA. r«#r 

S 2 0 8 ) . £ £ r«* T—?tf&>mz. y Mffc' 

<SSr-^« 5 0jfi^(c^S^T-O^?:^ai 

0ifi»*rtlWtJl*L. Witf*/J>«01/2fcBf 

t TomEo 2 tt^nu<ffifrr 5 1 a« t - ^ # 0 x- 
hib^mx-Zhtzthx-hi. -eux, xf-/7S2o 

kU. i<0^O«ffl*+B»jS[i:LTfiH*t. «c» 

[0069] ^3Xr-yX7:-{i. X-f -yXS 2 08<9 
r+ia»*6»fe«)IBIi«BaiBH«B*Bf3eflWi? j O 
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mmz&^x. mm. m%imtfi/2tuz®-s. 

ii*>4> o izm^ix-io i / 2 com® wim uzztz 

ism i femnwim ua$ % m t- 9tto izm-h 
ti-mx-zz. text. &>mimo$nttm^t.:tb. 
&m&mz x nmr-ftfoizm-i t^mztim 
mzmrnvs. ticot.ms comtmmxit . m i com 

t ttzms. z.t -v7s 3 o i xm^mto . 9m 

co l i ^SSrffl^S . 

[0070] mZ^r—rtfOVlk^frt+x -v? L 

(xx-/rs30 2) , zzx\ micommmx'^t 
tz7ii>J<) xj* a -e&ttj-f mmtffl&b^ ^tzfrco 
j-x-vft'no* m&mm$f : -?tfQU±.x'htni7 
n-3vxAccomft£*±L. ncomxhixif. si4x 
y-vrcomm^'^-fh. 

[oo7i] ztm, % i comtmBx-^itiKSim. 

tf±.ftl%^Zt im&thtzfrX'M . ft^r-?* 5 
Ojff<fi:^PJ§^I.B#AT. <i#f-"-^±^m-t2» 

lliLIE^ffik&l.^ '/7-S 3 0 2^<tT-f|SiJ 
T'#£. ZT-v7S3 0 1X'fF;ZtlhXolZrJj'%. 

femzmttzcoi,}. &>bmfr^m'j?m&m&i-&£xM 

zxtbmiz&mfrticomz z%it>x ^htz^mmco 
mm%mtcom% x wL®Mtfw*?Mzt£hfzibX' 
h*). mzizizmzmt&cox'iiK^mztimm*: 
■fbi-tzmmfemo. 9fe%t'i,zwi%.tz>}:X^. 
z?ix*frbtitz®z7-?tfok^mztim& 
x\ mr--9co@.tfiE<7>mz£t>\,i. w-icommmx- 

*U:@5 (b) co^yycoXolz^^tztb. 7)1<1V 

xj±ccomfi*<p±t&#. mf-fcomtficomt 

[0072] f4Xf77tt±. mT-?&0&®co 

mzrnmx < Lxvtimmtz i 

tze>mm&t?&. ztat. mr-?mjmm 

TT'£>S*>£a>£^x'/:?L (Xf yrS401) . Z 

zxcomx\ omm%.mmx*)>bz<%^tzzt 
fr^&ftimmfe-thcozmiiiixwgm&t ixm 
&?z>i)\ mmtc;4x%zizxz>mmm±cotztb 

X-f77*S4 0 2X'Xf -yrS4 0 \ COWtitfkfrtf 

jmmts %icr>m>zm%mzm%comt:%txw.iii 



•thizftX'hh. 

[0073] (flUOgffiBIB) UfiU:* 1 
!B*»6* 3 tf^EffiBIBTU . 'J ? ^ * 2 

MP^r fc'co¥«#: x ; MiaSiaT'Ji . X 'J 7yt2 A< 
8^*fcU«M*0#B*IMF Lfc 0 . ?K'J » 2 

[ 0 0 7 4 ] D -y i^^ 20«HBlt J: OMJ&MVfiFS 
hfzZ k i «!aj-r Soffit L/C. -oli. ,-K';-y^2 

fi^ 0 1 L < {4 0 £fiS*>0r iO/h$<^o^;k 

^^■fntfrflKtiiiiee: ±-5T^s;stA { o t l< 

[0075] H4£0Hm®i. SI frh'%3comW& 

w&xiza^x. **mxm&i.vis&wm*t: 
i$m>m%&®cofr*>m-ni<,m<. m&zvm 
Lx\±zix?hcommm.tmix'ibhtzfr. zzx 
\t. m<nmmm£mi^m.\m4 1 

m%&U4 1 3 tMt LTira-fS. HI 4fcT%K 
aj». iS#^ffigi54 1 30l¥SB7o-^^'t„ fcfc'U 

*2tfW&h*WSLX^himk-th. xf--y 
TS 1 4 1 CT^ffigfttSH 1 Hi. -fey-tf-T^TM 
7 r *>S*^f-x-y^"t&. T7x-frcOB#li. Jgtafffi 
EHRt^Lfc^^SrWrL Ur-yrsi44) . 1 

aL^<?>, rniT-fkLX^T-ftLXhV&ti: 

^mmttz (^t'/ts 146). flfiior. t^t 

[0076] ^-fyrS14 1fc*J^T, -feyiW? 
r-^TT^^k^a. x-f-vrs 14 20 f-tyr'jy 

^^14^ x>'^ 1 mX'C0m^tS.t LT-7 x AB±fi0 

[0077] ^E^OgkDlBIWftS i: 1 llllKt»* i l> 

m<w£tz>te»m?t>hi£. mftco%tz^x\M 
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x/N»f»«a«:+4HJJ& i t tfT'^ flfcf . £ 9SE< T t 
fiM*5rV\ 

[0 0 783 *fc. mDRfUcHLTtt. l®3g3Sl;:g 

?, 1 BM»TLfc»* (^f'y/S 1 4 3 ) T. 

*»T#tf>fcii$ISI£ - Wf-^tMILWMIJ: UTtt 
*9fg£liaigfl4 1 3T'fHv>2>, Xf7rsi4 5« 

££JtiL. ¥%r-?4 1 2fcLTffl&Jtaja54 1 3(C 
fiMT*-*. -<IT\ Xr-yrS14 4C^tRfi5g0ft 
{±» 1 ®$ZW>TV v7X''&t>1XhT-9fllbViM.L 
X R«3felSMI:Sr #Jt Lfc±T\ -fei^T^T-f 7TH 

is o . m%.mm^ 1 1 6 i±±fcB»3# 204 com® 
cffiSL-cswwifcft. R«3K»i#i 1 6«. mm 
m&itttthtzthX'hh. 

[ 0 0 7 9 ] iXfc. «&«B»4 1 3T'(i, Bf^jii 
fcaOilS&T-^fclfcfl-L (XX-/7-S147) . Sr> 

fcT-^tT^i»aiai4 1 lTKftUrsrafrfcfite 

8) . Br^Ba*fciiSO»±S[l<^aB»!i-t 
At J: 0¥^r-^4 1 2(i. /-^Xfig^^Sfctof 

fciwaus*^** www*. 

[0080] »4«StWWBTSW:*ifefcJ: 9. #U 

•y i/ 2 ^cost*** i miEOft^t, t < immz< «^ 

•WW fflS Ur*£*\ •> x a 1 tfl EHEK 

itHfcJtlM LTtf'J -y xa- 20»»X£- h'*H" 

t^fr^T-^SrfcWftflt LTffl**j5tltai*«tT 
**. itfc. #U *S/*2#«e»*»#*4^A»l 

i co i Bi^-^roHW»ttWfcit««»t-fe>^-feaB 

jtfii: ixmrnmrnmiz. izt*L* ai4co§ii£ 
mmx-^Lt:imx\ tf!/7S'*2«tiHrc:j:9WSft 



aj*«a*ifco. BW+c»if*T»eR*iMFS*«.4» 

^Cttftffi^cOicotfTSSK&S. ZVZbfrb. £ 

[ 0 0 8 1 ] ±.ft LfcJB 1 <OWWBSW»4)»4 <0jQS» 
©T-te . SSitfiffitf— l<n%&lz-o\ ^TcOAiSBfl LT § 

» i cont^©. % 2 ogttejBm . « 3 ommmizi 

[0082] mmmttiQmizis^xmm&zmiiii- 
hztfrh. mmj>jiz£&&&MtiifflMtmmzm 
tc 9 . mmm&tsims vs/cia y^#f>**£coiaas 

fcS< . JSKS4 cOHifiJgffiT* Lfctf 'J -y yt 2 
WSkhXWh lzi& r-f , - ^ *«* «. @ l£«6Et * 

z t mta-rhiar&izmtitftktx tto. arizm 
%5com&mmxu&!miiicomtiz®%.tz>mm$iA 

vw&Ax-m. mm.m^i±izmfkm<r)wmz 

m-LXVtHctl **s EWE LTV ^4fc«>#!Hlt«aL«t:*J 
BfftKJB^H tr*Wf«aH Ltt*^f <sftS . -f-i 

T, ^.ejaj^sfiT v ^sMtttiifcisv \x Scmzmta 
LtmttiLWTWzr- 9 iitn Lxmm tmz% 
itzbm&tixmwt&TJi'ioxA.d amt 

[0083] (m5<?>mmm) m 1 5J4*«wtaj»t 
& #mMci> x^mmmmtmmcomzttnmmm 

AlWiAl £*tLTj5T5£E}J **»ltT«»LEie L 
tc#t>*r*t\ i <v|iffi*i*ifc«Wrris|f U <y S^-v 2 1 . 
•7 x a l W-SM-Offlt KJt&BA t LT^ 2 «»1 

X'^itzmivmgjkb^com&kzmwix. «i 

^ t si 2 0>n&kb>t> m 2 (nmmwx-m i tz nvi y 

itfigc t lt r;ud- y xy, a t r/v-^ - y c SrM?'] 

a a b mmfecnmzmH&m. b t rtn y xa a t 
Tin y xa c ^ Li&k&mtfi o^<nm 

[0 084] id T\ ^il^tlOK 
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BX'*i-£ o iz^mm 2 o i Z'ffiwjttmm <mm 

fc. SBttffilA. Bli. ftttfy ■yi^OlSi&t.kOSI 

x<m&fdmm&tibi>nk ix^commmm 
mzmmti. *ti*n<m%mzmhmat£r>\,\x 

m'Mmh. ttz. m^Mc^mnxi/mmmtiM 
m> l < itmmLt:mL<m*-£bitiJ c *imx'i>& . 
[00851^1 6t. KsemmBizmztejim 

mn&mz^x comma. ss l-ss 4 outers? 

* LT * fcOT\ TVHf y XA d (crai?l>S^k)iK 

mm?&. mm.Amm^^m.tLxb 

IX. %lcD$mMz&^X. 1 2(i, i« 

#StiigS4 1 3iT/^yXAd**ff-*-****4 1 
8tM?fltA:*jSfl. Sg20«!l5S&t*>OT. ¥£>t- 
*4 2 2li. flS£giiJ#SI54 2 3fc7 > ^3'yXAd$rj| 
fftt«W»4 2 8fc^(ICA**^ KJtfifiBiOef 

?4 3 2Ji. «Sjra*4 3 3fcT/l':fyXAd£SlfT 
th®»U4 3 8 t^'JtA^StU ffi»«MC«O0F» 

4 4 2»i, <t^®ffi^4 4 3i:r^a r, JXAd$:^fift 
4iB»*4 4 8fc3fe5<lfcA*S<l. #?Hma?4 1 8 . 4 
28. 4 38. 4 4 8X'7)\s3VXAdcr>miMmZft 
3. 

[0086] &t@ 1 7 SrfflOTggltffigATfitttBf 

mnx v *«t t o . r^rf y xa d mm 
vmti. mmctzmzmvm&fkxu. m 

3KOft^#KS$ftTO|>. *-f. T/UrfyXAd 
Hff(7)^lXT-y7*{CfcV^, r^yxAc«m4x 
T-yXtPJaLfc*>Sa»£?-x>y?-fS (Xf »/XS 1 

09) . zzx^4<m%&izzm<?)mm&mx'iFi 

tzT/UdU XA c <TM4 Xr y Xti" Bit 4 4 T# o 

a>\ z tat&ssmtia. a t & v vt *&s**eiai $ ft*:*§ 

J©Rfcj3ftS 3 W'f f -^4 4 2«rttlW4IWc. »10> 

■MUC*tittTO?-?4 1 2<0fi«±, 0MNt7ttCfc 
?RrLTiS9. ¥%f-*4 4 2iW^T»WI*71l«0 



XA c <7).^4 Xf -/ XtCiflii-f S&PfW-oli^f - 

[ o o 8 7 ] &t . fttf^sswfijf TBiffl»^i* «iai-r s 
4Tl#o (x-f-yxs 1 1 o) . atiit. rn^yXA 

d*5raj*{iSAT-«Bfe^tiJ»t&¥%T-^4 1 2 
SrWffl-fifciW. Xr-yXS 1 1 1 <0 '&SBU:Sa» 

**>«*ItHSi: IXOmtZ. fzfzl. &2cr>mfc& 

4 -r 1 1 ± £ ftftKttmzmm z> fc*>i 

&mk LXit%e>%\,\ *tz. ^lXr-yXcOHmi. 
Xr'yXS 1 1 0-XryXS 1 1 1-^r-yXS 1 0 

[0088J fttHXr-yXtit^ Xy--yTS2l 0 

*%*>fLS. jfetiJKisLfcBawfiatATOBfai 

*jjit*i«t4 3 F*&T-^4 1 2 1 . SBWfflUCtfeW* 
¥%>t-9 4 4 2 SrJt»-fl>*\ SKWKt J: 0^:< H 
t«=«r&j:llH^vM>. ^%r-^4 4 2i:B^ 
€<y)H^^<i*^IHil J: 9 *3 v ^t 

tifiV^KJ&WUf -^-TSClfC. ^50H 
IBBJirC* L^^fKtfcV^T . SW{ilAT-|g 1 

*k*2ow©fit J: sr^d-y XAb^wgji®*** 
5 <io«^»2o««jR) m%mzti^x7)ua'vx 

A a «»t*«Sf ««jS«r h i%HZ' h . WHOM. 

•RjjSMJaji'tfiiit^fe, <7x/Nffi±#^tl3V^T 

[ 0 0 8 9 ] W, 6 OWIttt . 5 COHSfeJBffit^ 
-S-t, 0f^+T't5{eA7Sr^-t4C:i:$-^i:-t 

<Ofi®*«<Elji->3f>xMtt5V^T^tt^4^t2:=fiJffl 
-T4. 

[0090] Vxwmmm&w&gmx'mmti 

*VN*y TR* LtzW&Z X't 

■ttuf. £mizM.z kmmmthfrbmm&Tizfafrr, 
xvzoT-fii-mtzmifzb'izkfrL,. m-n 

x a t> L < (i/N'^-y<0ffli?*>*(Hjio Jt ? x/no 

i 1 1 J: 0 . 9«NTft40>£ft>6fflaA? *B 
iE-fl.^t* { T'#4. gfSJiffjK^otf-S^ti. avs 
* AHR? wm?- 9 . A V e Sr MlHlUfe LfeHHi 
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tttZUVh^T—? . AV nSrffijg^-^T-:? b 

tht. mm A V r JflaTO*T*f .1 t ttx- 

AVr = ( AVn-AVe ) / (A 

[0091] zn&zxmibTZhmt.zi oozm 

*J:3Mr4. fflU *i<oilli#»tf>J:5fc:. Ayr 
«2 0 2*«»<iSr>)-f-<OTOflB!tt:J:"J. Wf-W 

£T'i>. ^TOTn^yXAKfcJtajlffg^S^-t 

7filXi>ffi®%%itimMZ<\,^ij$)htf. 7)Uzf 
OXJ*<m#i$tt-fhZtlZj:*). ZTtUzfVXJ*? 
Mr't>Wr-y7b. ^^-vTX'iU-r^t'lzm 

X, *(0Z7-y7tftitt'cr>< h^X*$ktoh0)frZ®%£. 

[0092] t>uv xa d zmt ix m;c?>-m$:% 

Vfh b . 7)1?' i) XK d cOgSXf- 7 7«Xf77 , S10 
9 K^t r y XA c Ji354 rtPJit Lfc*» 
?j fcV^a0hfl«yi+«i. " ALG4:ALG.C Xfy^ 
*#*>4>"i:£lj*U Xt /TS 1 1 OtCSrf r ffeO!SS* 
tiflfC*jft«iaj ? J t v > 5 «WM>MB+ Wi . " 
ALG4:ffcSOttaj«rt>+"=Srift«SL. m2Xf -y^O 
Xt-zTS 2 1 OteSrf rjp%T-*-BfMU»rjeL 
#VMI?J ¥4^4" ''ALG4:aaaagbbbb^4>''i: L 
Taaaafc" -SiM" T*tii3il4*i:bbbb 

r^n ^ ^d" **srf * c t Ts r/urf y XA*«ir 

Offl££fcJ:tf7/l^yX24;:ovvefH.ri:T\ 9fg 

wmmMz-fttph z. t x-mmi* y if ww&h h <r> 
[0093] mioBmvm 84 commmx-a. 

sKU >y ^ 2<Djg»fcJ: 9«&**l!a*? f -*fcJ: 9 . 

tom®t%&zkfrt>. mmmi&muzj&K 
xito. *zx\ &7<7>mtmmxM. ^7^2 
omkc i 0 WrsLJkmmn ti&m&mizm ix . « 
6^ii^siT-^t/i5Jsafi : s-&Sria / <. staffs 

[oo94]ni8t» m7<7)mmm<omit*7v- 
■csu mtix. ms^mtmrnx-niitimmzii^ 
x. mttm.Atm&mcmm3ffiBz-&ftmmi 
Ktf$-tm<mAimA,x'»x. mmBimm 



s-AVe) - (3) 

rs 1 8 1 ) . £T07^3"y X'AT1&fclS££ 1 0 0 

tz&x. 0 izm^na^y *<om$L£%x-m*ti 

Hm*. 7)1>1V XASCXf 7*?)U-7co$WWj: 

Xf-zrs 1 8 3c0 r.BSjftiMC 
IX. jffl^^OT/^yXWJiJK. Xx-y7*l*J<D@rJg 

" Wb LT. -eil-e^cO«g$: lT'JifiJct^SJ: 
01 9tc (SI ) fcUT^-r±3^vh'J 

[009 5] »20«te3R-C*48S»fi][SfB. 

3 <7)m%JkX'h hWftWM.C »i . fl^R«< IoLKj: 
^fctf>> T^yXAb^Uff-C'^^^OT. ^:<jiff 
LT vvSrn fc ^ 3 EflfT- 0 i: AixT « 1= . gsjMS AJS 

mi<opj^t^2<7)ii^A%-&* { , isib^Sr^sw-r 
i>. zo ix. &4nmjmiz}s^x. g^)3t^T-^^ 

a <TA±7)V rf y Xi, C T3S 3 Xf v X 1 / 5 ftBW^T 
/h*lt«LTftt>lfc:ifi^ttt)L<Jl«fc**v^&K 
[0096101 91Ztf.~$ (SI ) 5:fflViT, Hl8t 

tt7v-**-b<r>w&zmifrbwm-h. tit. 
xf-/7si8i«f g.HSit{as(wfc(tar/u3'y xa 

t%b%&4com^x~mi&ktf®.mztix^h(ox\ 
&40)Wfcmzmz TWjXAmwmiimt 

h. mz. Xr-yXS 1 8 2<0 ' ' ftKQmttiL&iZtmz, 

m 2 <hwfe% bm <?>m%mzti n& r>v -t y x±.%<r> 

Wfr-kWmh. Xt -yTS 1 8 3 <0 r ^St{iiSC J: 0 

^> Si«fiiSBtCtJft&*30a!l^tBaitl^MA(=*5 
ftiJBl <0«S3RjMSBt(MIC J: 03ltC"C^iifc*»i3 
A^S. i#lt4tt»Jci:«r*!!a»(aactt{tt4»40« 

ftjhbwm&fflmz&^x. w\-7)uzf>jxA?#)ti 
immzxTv7<r>®bm&comfrt>mwiX'Z r 

/Pd-y XA#H=3rS«^Wi. ^ 1 <mm&BX'* Uz 

■c^*«^ii. nm<t>±ixmy)T-?bix¥%)T 
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[0097] ZtvTS 1 8 4 co r^o+t* 
iff^BSI^a^^S'lj JOSfcfcWt. 1 8 3 

<Ojfett£itfc LfcgaStttBWrt . ft fcJB»*Q6^!S»fi[ 

£«ow<o*£. MMmctmmG. 
^iimtiitMitiiif «t < . sbsmmc k m<®& 

C0$I5e^T'7/1^ 'J X'AC com 3 7 7-6 / 1 5 gjg 
££7 LTfc 0 , -ecoUJi 1/15 U*«jr^i t 

[0098] ^f77S 1 8 5(0 r^cOgaStftKKfctf 

h^T—rzw&mi fc*$wc, xf»rs 1 84 

ta^Tftt.m#* i 3fiv«^^fcJt.|» ;E F^T-^S:Ktt 
tS. .KOWtfHte, iSStfflBAcom c9«S5g»:*iJt 
5 SSO^r- 9 Xh h . r:: T'li#r U . 
4. 4, 4. 6. 4. 7, 4. 9, 5, - tzr.tzt1R 
fet h. xf77"S 1 8 6co r ggaSflaBKfctfSftfr 

Tft*«ci.o*»ft«»T-^T, mzmwGrftx^ 
■v7 s 1 8 3 x-%$it—? ttotzig&atmz 1 

T(i. SI 4 <m%Mzt5Vhmn<W^T-9iM$)T 

-?x\ mz i EiiE^sicoT-^AM . st^-t 

[0 0 9 9] *f-v7*S 1 8 7CO rflfjffgjfggco 

h j fcStefev vt , xf 7 r S 1 8 5 1'^ U:J: 9 tegs 
EHEflfrOr— ? 4 . 8tei£v*i»i, rajtGffiA (Klico 

W<7)t-^TJ)I»4. 7#t**3*U. fcS&DBL Ifig 
■cSiM^tWftftTiJ*. fottowreftttfc 

*»LTiJ;K Xt77'S 1 88co riuEl^T-r? 
fcSffir-^^T'<7)^?:majj JSIfcfcvvt. CLOW 
S5«HiBCtc*tft44.- 8*ttasLfci*jS*»«. 

ssatM* 4r«>aia«ia<oi t mc 1 ais^co 

[ 0 1 0 0 ] x=r 77'S 1 8 9(0 r fimMim^^f 

mL&tmi s ?-9*w®th i umiza^ 

T, icowico^, SUMWCCfcu-C. ftU*fc 
%9Eft. *S»t-*.4. 8fc&oTfc9, HEW"** 



- 9 iz&\ mtffiofr -> tzm i comfc%co 3 stsff £ 2 
@ikh5ot-^ * a»-c«a Lfc t ix . 1 Eieaose 

ftli, 4. 6-4. 7=-0. lTft&^k*^. BSSt 
{ilCC*3UT4. Sco&coflli. 4. S-0. lit 
T. 4. 7£«ISIfifcLTtS*W-S. ac. *i*>«3e 
^cO20l5llii: l®rniX'm®lzW$.£mK 4. 4- 

4. 6=-o. 2tfc5:tH. sttai'ftsc:*')* 

tf>fc4. 7A>£>3l#g£fi ; VV 4. 7-0. 2=4. 5 

bizX"). m&tW&XnMSfefi o J: "5 1 , *sJ»t- 
[0101] (m8<OH*6Jg©) m8<05eS$MT{i. » 

$kwx'h i . mmtm 3 <ommmi,z^ itzms&ZR 

iiTv^V^x^M SBfai-Si:KS«iaUi&fBR2 0 
< l 3kJh#ft&v^iTRf*. H2 0fcte«R2 0 3tf> 

[0102] ;^77K. mm®mMiwmjzt< 

«W**«rlS#36ftJi. "7*^1 bXV-/i/*2fflm 
tS*X-cr>mz%4itZ tOT, *0IPF3ciai«TB»Bjt 

i LfcR»*l<0fi;Ttt. 8fB3affKffoT]B*6W< 
I 0 1 0 3 ] m 3 <OHi$B!gT-ijR L/ST/Pd' D XA c (2 

stufh 1 ). ttz. mntam 1 3tfcv^T, 
^ *>^^offi &-&A,xmjm&&zm -> tiWk 

®at** < -t & bm&m&imtitz o . « 
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6. 

[0 104] t-f. *)$tftlX^&fr 

m.<F>T)Vl >J X A $• lift L T 1 k'*> <» T t . 88 
»ffl!H!lK:«!!fi'r*ikfcJ: 1 ). WJgOffittffiB^Wg 

[0105] {Xfc5MiJW»a»7-r&*ftli. flf«Btt*» 

Wf«fcK HfJMHcWLTii. ^xAl^ia^iJ 
7JK2 0 2<DW*, Ay7H2 0 2<0*m, ffigi&tf)* 

Tfc»*»&«*iaJ: 94-Lfttf>T\ Bfa»74"W)«*iaHc 

■rkt\ mk^mix^^tzmtx-^vrm o 2 
x. mmmttiffsffm** vxwmmmstmm 

£11$ IX i>m%» J*J*Lh<OS»3S*Sr*»-jfc«^K5IIW 

If* t VftfeNRIdRKM k I . 
[0 106] (&9<9|gm«)02 1iCjjr*S&9<D#l 

hh. mmmLxitmz&n&x-irh&zx'ommiz 

3q6E*6fctf\ -mt lX&5<?mtSBmX'9r,ltzffitfL 

tmm. iw»aw»4 0 5, *£*ajff*4 1 5. 
^^asfi^4 2 5. »js«asfi^4 3 5 . ^^aifi 
-t 4 4 5*\M)?&zx'<m&twazmiwm\±% 

1 OHi6^®*^^8cO»S^(^ Lfcjl ") x-h 0 . 
■hm.9 1 1 14. RiSi«iajfi^4 0 5 . ftjffl*ilj<|?4 

1 5 , ftAmuaHM 2 5 . mtm&m^4 3 5 , »ja 

fcttSffrf4 4 5£AfiU CMPgg9 0 0*^e^fli 



^9 22fcffl*L. IWfc. ffiScaBR3il*8M»7 
jft«*^iWLT8l«»7««tBfa»7«*9 2 1 £ 

[0107] OT. Bf^CouTttWt*. 

m.m^xmm£Azm&Km%M.mim£&iii 
&tzit*?x'\ i tmb~>x i>\m-%<r>fcttcz>t>K % 

fcli. W®3i+T'Jjo-CtBf@^.^T'«ORS*3tS<I#k 

i>jxj*(om»zfnt^xh*), &7<7mmmx'b 
[ o i.o 8 ] mmwAcommmmtvyit. 

HSft^-4 1 5 k*jS*ai«^4 0 5 k»jS«WJ«*4 2 

4 1 5*4, WJXAa, 7^'JXAc. 7/^'J 
XAd«rSMfr4«JHB4 16. 417. 41 8<0*ft. 
**ijWWeU *ft.*iloa*£fll*fcLTSWj*&. 
[0109] mHZTJls-lV XA acom^mim:^ 
t. 7;^'JXAa(4, 06t^4^CXx-y7lS»4 
2oT'*6. #7/P:f.JXM4» fflfiUXfyTC 
JEt. XfrTWC. *>S£tt£8t*:* 
tZftey^tV-rtffit&h tz#>, -*r v T(7)jt#k . 

Wi. 7;W3 r 'JXZ,$-||fi : LT^^i<^(i0/2k 
L. 7/U^'JXA*<Hfi : $ixT^T^lXT-yr^T4' 
=5r^l/2kL. lg2Xf •y7*W5rf>2/2ki- 
4. ZolX. XT-yrmmt. *W»tL<J47^ 
|JX2x*||^f^c•C0k^^ , ), W®* ! fi*?Xr-/7lcAo 
fc k # 1 1 k & 0 . JJlKiOJtKSrff v \*t<-cti. 
[0 1 1 03 JJcfc. ^#m#£0*L^r{i. Hixr-i-r 
ttSV^T. H6<7)XT>y7S 1 0 2^0 rfS§r-^>SI 
ffl?j55Sk. xf77S10 3<0 r@f^|iijRigt)t 

? j xmzmsix. &mfc=mT-9>®fc<r)& 
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